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Problem Statement: 
Determine loading stress required to be resisted by shoring. 

Method of Solution: 
1. Determine soil type 
2. Determine angle of friction 
3. Determine the soil pressure on shoring or trench box 
4. Determine distribution of soil pressure. 

Assumptions: 
1. Soil type is the same throughout the site. 
2. Information provided by INEEL is correct. 

Sources of Formulas and References: 
Geotech Soils Report, WAG 1 TSF-09/18 

Soil Mechanics 
NAVFAC DM-7-1 
May 1982 
Pg 7.1 - 147 

Soil Mechanics 
NAVFAC DM-7-1 
March 1971 
Pg 7 - 9-2 

DM 7-2 
May 1982 
Pg 7.2-62 

Calculation: 
See attached. 

Shoring Available with Existing Stresses: 
Based on existing stresses and per Speed Shore’s manufacturer’s tabulated data for double-wall trench shield, 
model TS-1024-DW8 has a 24 foot length, a shield capacity of 1,100 psf, which is above the required 
calculated stress of 671 psf, and is allowable for up to 22 feet of depth for type C(60) soils. Two IO-foot deep 
shields can be stacked to a total depth of 20 feet, which is adequate for the expected excavation of 20 feet. 
Two TS-1024-DW8s will accommodate a 48-foot long excavation length. Reinforced steel plates can be 
welded to ends of shields to provide total enclosure of excavation. 

Speed Shore trench shields are designed and certified by Registered Professional Engineers, are made of 
steel construction, can be customized to accommodate the V-tank site conditions and are commercially 
available. Speed Shore trench shields or a similar product are recommended for this application. 

Summary of Results: 

Soil function angle = 32 degrees 
Soil Cohesion = 0 
Soil Type = SW-SP 
Stress on shoring = 671 psf 
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ANGLE OF INTERNAL FRICTION ANGLE OF INTERNAL FRICTION 
VS DENSITY VS DENSITY 

(FOR COARSE GRAINED SOILS ) (FOR COARSE GRAINED SOILS ) 

EFFECTIVE STRESS EFFECTIVE STRESS 
FAILURE ENVEIBFES 

APPROXIMATE CORRELAMN 
IS FOR COHESIONLESS 

75 80 90 IO0 II0 I20 I30 140 150 
. DRY UNIT WEIGHT (yD),PCF 

I ’ I I III11 11 1 1 1 I 1 1 I 
1.2 I.1 1.0 0.9 08 Qm 0.7 a65 Q6 Q55 Q!5 MS 0.4 a35 Q3 Q25 0.2 0.15 

VOID RATIO,C 

I 
0.55 

1 
0.5 

1 
045 

1 1 I I 1 1 
0.4 0.35 Q3 0.25 0.2 0.15 

POROSITY, n 

( G  = 2.68 ) 

FIGURE 7 
Correlations of Strength Characteristics for Granular Soils 



FABLE 9-1 
Typical Properties of Compacted Materials 

Group 
symbol 

Soil type 

Typical value of 
Typical strength characteristics 

Range of 
compression 

maximum 
Range of L Typicsl 

Range of 
subgrade 

dry unit 
optimum At I.4 At 3.6 coefficient of Range of 

weight, 
moisture, tsf rsf Cohesion &(Effective modulus 

(20 psi) (50 psi) (as com- 
Cohesion permeability CBR values 

pcf 
percent pacted) (saturated) 

atress 
envelope) 

Tan d ft/min. 
k 

percent of original PSf 
lb/cd in. 

height PSf degrees 

GW Well graded clean gravels, 125 - 135 11 - 8 0.3 0.6 0 0 >3B >0.79 5 x 10-Z 40 - 80 300 - 500 
gravel-sand mixtures. 

GP Poorly graded clean gravels, 115 - 125 14- 11 0.4 0.9 0 0 >37 >0.74 10-t 30 - 60 250 - 400 
gravel-sand mix. 

GM Silty gravels, poorly graded 120- 135 12 - B 0.5 1.1 . . . . . . . . . . . . . . . . . . . . >34 >0.67 > 104 20 - 60 100 - 400 
gravel-sand-silt. 

GC Clayey gravels, poorly graded 115 - 130 14 - 9 0.7. 1.6 >31 BO.60 > lo-’ 20 - 40 100 - . . . . . . . ..a . . . . . . . . . . 300 
gravel-sand-clay. 

SW Well graded clean sands, gravelly 110 - 130 16 - 9 0.6 1.2 0 0 3B 0.79 > 10-J 20 - 40 200 - 300 
sands. - / , - 

SP Poally graded clean sands, 100 - 120 21 - 12 0.8 0 0 37 0.74 > lo-’ 10 * 40 200 - 300 
sand-gravel mix. 

SM Silty sands, poorly graded ssnd- 110 - 125 16 - 11 0.8 1050 420 34 0.67 5 x 10-g 10 - 40 loo - 300 
silt mir, i A 

YUYJ + 
/ 

’ Sand-silt clay mix with slightly 110 - 130 15 - 11 0.8 1.4 5W 33 0.66 2x 10-6 . . . . . . . . . . . 
plastic fines. 

SC Clayey sands, poorly graded 105 - 125 19- 11 1.1 2.2 1550 230 31 0.60 5 x lo-’ 5 - 20 100 - 300 
sand-clay mix. 

ML Inorganic silts and clayey silts . 95 - 120 24- 12 0.9 1.7 1400 190 32 0.62 10-s 15 or Iesa 100 - 200 
ML-CL Mixture of inorganic silt and clay 100 - 120 22-12 1.0 2.2 1350 460 32 0.62 5 x lo-’ . , . *. . . , . . . 

CL Inorganic clays of low to med. 95 - 120 24 - 12 1.3 2.5 1800 270 28 0.54 lo-’ 15 ot leas 50 - 200 
plasticity. 

OL Organic silts and silt-clays, low 80 - 100 33 - 21 - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 or less 50 100 
plasticity. 

MH Inorganic clayey silts, elastic 70- 95 40 - 24 2.0 3.8 1500 420 25 0.47 5 x IO-' 10 or leas 50 - 100 
silts. 

CH Inorganic clays of high plasticity 75 - 105 36 - 19 2.6 3.9 2150 230 19 0.35 lo-’ 15 or less 50 - i5a 
OH Organic clays and silty clays . . . 65 - 100 45 - 21 - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 or less 25 100 

Notes: 
1. All properties are for condition of ‘standard Proctors maximum 

density, except values of k and CBR which are for *modified 
Proctor” maximum density. 

2. Typical strength characteristics are for effective strength envelopes 
and are obtained from USBR data. 

3. Compression values ire for vcrr~cal loadtng -8th complete I~cr*l 

confinement. 
4. f >) indicates that typical property ia greater than the value shown. 

f... ) indicmcs msufficienr data mvallablc for l rstimtc. 
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GRANULAR SOIL 
COHESIVE SOIL, NO 

FRICTIONAL RESISTANCE 
COMBINED COHESION AND FRICTKIN 

ACTIVE PRESSURES 

KA-TAN* (45s&) zo=*c/y CA =)‘Z TAN*(45-t#t/2k2CTAN(45-$&) 
UA=KAYZ cA=)?-2C 

2c* PA = (,~)TAN2(,,-~~)-2,“~~~ 
PA= KAY”*/* PA’ )‘“*/2-2C”+ -jr + *e/y 

PASSIVE PRESSURES 

GRAPHIC SOLUTION FOR SLOPING BACKFILL 

PA 

\ 
FOR COHESIONLESS SOILS WITH SLOPING BACKFlLL,VALUES OF KA AND Kp, AND POSITIONS OF FAILURE ARE 
GIVEN IN FIGURE 4. 
FOR SOIL WIT” C AND +,T”E POSITION OF THE-FAILURE SURFACE IS DETERMINED BY ANALYZING TRIAL WEt%ES 
TO OBTAIN MAXIMUM VALUE OF PA AND MINIMUM VALUE OF Pp. 
THE CASES SHOWN INVOLVE THE FOLLOWING ASSUMPTIONS. 

I. MATERIALS ARE HOMOGENEOUS. 
2. SUFFICIENT MOVEMENT “AS OCCURRED SO SHEAR STRENGTH ON RUPTURE SURFACE IS COMPLETELY MOBILIZED. 
3. WALL IS VERTICAL.NO SHEAR FORCES ARE PRESENT ON BACK OF WALL.RESULTANT FORCES ARE HORIZONTAL. 

UNOER THESE CONDITlONS,RESULTANT PRESSURES ARE bZTIVE AND l%SSIVE VAUJES,AND RUPTURE SURFACE IS A 
STRAIGHT PLANE THROUGH “EEL OF WALL. EFFECTS OF SURCHARGE AND GROUNDWATER PRESSURES ARE N(TT UdaUDEl 

FIGURE 2 
Computation of Simple Active and Passive Pressures 
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f3 .- I 
F- 

(a) SAND 

Qh = 0.65 KA*YH 

WHERE KA-TAN* (45-#/Z) 

(b) SOFT TO MEDIUM CLAY 
W,>6 > 

12 
I For clays base the selection on 

L 0.75 H No = Y H/c 
- 

A3 
ch=KAs)‘*” 

F4 c 

-4 

KA =l-m%i 
m= 1 except where cut is 

F3=&+m~ 
underlain by deep soft 
normally consolidated 
clay 9 then m = O.hFSB 

ASSUME HINGES AT STRUT 
LOCATIONS F0R CALCULATING 
STRUT FORCES 

See Figure 28 for Factor of Safety 
against bottom instability, 
(FsB) : 11. FSB 11.5 

F-l 

F2 4 

F3 f2 
h 0.5OH 

F4 l3 - x! ;0.25H 

(C) STIFF CLAY 
(No<41 
For 4<N,<6, use larger of 
diagrams (b) and (c). 

uh,=0.2 YHi ch2=Os4YH 
Use lower value when movements 
are minimal and short 
construction period. 

FIGURE 26 
Pressure Distribution for Brace Loads in Internally Braced Flexible Walls 



GRAIN SIZE DISTRIBUTION Figure 



INEEL V-Tank Site Soils Data Summary: 

1. Grain Size Distribution (ASTM D421-85) 

Sieve Size Sample Numbers + 

urn Mm Std. Depth of Samples + 

74.9 0.07 <#200 

75.0 0.08 #200 

106.0 0.11 #140 

250.0 0.25 #60 

425.0 0.43 #if40 

850.0 0.85 #20 

2,000.0 2.00 #lO 

2. Dry Density (ASTM D5057-90), g/cm3 

3. Percent Moisture (ASTM D2216-90), % 

lWG01401PR 1 WGOl402PR lWGO15OlPR lWGO16OlPR 

10-12.5 10-12.5 15-17.5 17.5-20 

10.7 11.5 10.1 19.4 

4.6 4.1 2.9 4.4 

11.6 17.8 15.9 24.5 

6.3 7.5 8.9 12.4 

11.8 14.2 14.3 20.4 

22.9 27.2 28.8 17.6 

32.1 17.8 19 1.3 

Average 

12.93 

4.00 

17.45 

8.78 

15.18 

24.13 

17.55 

100.00 

1.506 1.546 1.4 - 1.53 

16.5 15.8 12.5 12.6 *16.15% 

. 

% Finer 

12.91 

16.91 

34.36 

43.14 

58.32 

82.45 

95.5 pcf 

*Average % moisture does not include data from 15’ - 17.5’ depth in order to take a more conservative approach. 
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.’ I” LOCKHEED MARTIN 

Lockheed Martin Idaho Technoltigies Company 
INTERDEPARTMENTAL COMMUNICATION 

Date: September 16,1998 

To: John Giles MS 3120 6-4158 . 

From: Edna C. Johnsen MS 3960 6-9705 

Subject: TRANSMITTAL OF RESULT TABLES FOR THE WAG-l SAMPLING (V-TANKS) 
SAMPLING PROJECT - ECJ-04-98 

Enclosed please find the following Result Tables for the WAG-l Sampling (V-Tanks) Project. 

Inorganic 

Result Table 

WAG-l Sampling (V-Tanks) - Inorganic Data (Method Validation Level C, table dated 9-15-98) 

Non-Metals 

Result Table 

WAG-l Sampling (V-Tanks) - Non-Metal Data (Method Validation Level C, table dated 9-16-98) 

Particle Size Density 

Result Table 

WAG-1 Sampling (V-Tanks) - Particle Size Density (Method Validation Level C, table dated 9-17-98) 

Per your request these tables were completed before all the data ,was received for this project. When the 
remainder of the data has been received, I will complete the other Result Tables and forward them to you. 

Please review the enclosed table carefully. If you have any questions, or would like any changes, please 
do not hesitate to contact me at 526-9705 or Lotus Notes ECO. 

Enclosure 

cc: Carolyn S. Blackmore, MS 3953 
Mary W. Hudson, MS 3960 
Donna R. Kirchner (w/o Encl), MS 3960&&@ 
WAG-l Sampling (V-Tanks) Project File 
Project File WAGl-03 
Project File WAGl-04 
Edna C. Johnsen File 
File Code 6404 



UAG-1 Sampling (V-Tanks) S&A Data Docunent * June 1998 * Method Validation level C 

WAG-1 SAMPLING (V-TANKS) - NON-METALS DATA Page 1 of 4 

AREA 
LOCATION 
TYPE OF LOCATION 
SAMPLE NUMBER 
MEDIA 
UNITS 
SDG NUMBER 

FIELD MEASUREMENT 
Depth (ft) 

ANALYTES 
Carbon 
Density 
Hydrogen, atomic 
Nitrogen, atomic 
Percent Moisture 

Total Inorganic Carbon 19300 M 

Total (Allowed) Hold Time' 
Total (Allowed) Hold Timeb 
Total (Allowed) Hold Time: 
Total (Alloued) Hold Time 

35(28)df 

34(28)d* 

TAN V-TANKS 
06 

GRID 
lUG014016T 

SOIL 

1uG014016: 

10-12.5 

1.3 

1.0 u 
1.0 u 

TAN V-TANKS 
06 

GRID 
lUG014016T 

SOIL 
w/g 

lUG014016T 

10-12.5 

Method deviation see RDR #LMES-ASO- (Carbon, Hydrogen-atomic, and Nitrogen-atomic) 
E: ASTM D5057-90 (Density) 

ASTH 02216-90 (Percent Moisture) 
i: EPA Method 415.1/SU846 9060 (Total Inorganic Carbon) 

TAN V-TANKS 
06 

GRID 
lUG01401PR 

SOIL 
g/cm3 

lUG014016T 

10-12.5 

1.5 

27(28)d 

TAN V-TANKS 
06 

GRID 
lUG01401PR 

SOIL 

1UGO14016: 

10-12.5 

16.5 

22(28)d 

TAN V-TANKS 
06 

GRID 
lUG014026T 

SOIL 

lUG014016: 

10-12.5 /' 

1.0 u 

1.0 u 
1.0 u 

35(28)d 

9- 16-98 



c. ’ 

UAG-1 Sampling (V-Tanks) S&A Data Docment * June 1998 * Method Validation Level C 

WAG-1 SAMPLING (V-TANKS) - NON-METALS DATA (Continued) Page 2 of 4 

AREA TAN V-TANKS 
LOCATION 06 
TYPE OF LOCATION GRID 
SAMPLE NUMBER lUG014026T 
MEDIA SOIL 
UNITS w/g 
SDG NUMBER 1UG0140161 

FIELD MEASUREMENT 
Depth (ft) 

ANALYTES 
Carbon 
Density 
Hydrogen, atomic 
Nitrogen, atomic 
Percent Moisture 

10-12.5 10-12.5 10-12.5 15-17.5 15-17.5 .* 

Total Inorganic Carbon 

Total (Allowed) Hold Time' 
Total (Allowed) Hold Timeb 
Total (Allowed) Hold TimeC 
Total (Allowed) Hold Timed 

14000 M  

34(28)d+ 

TAN V-TANKS 
06 

GRID 
lUG01402PR 

SOIL 
g/cm3 

lUGOl4016T 

TAN V-TANKS 
06 

GRID 
lUG01402PR 

SOIL 

lUGO14016: 

1.5 

27(28)d 

Method deviation see RDR #LHES-ASO- (Carbon, Hydrogen-atomic, and Nitrogen-atomic) 
E: ASTM 05057-90 (Density) 

ASTM 02216-90 (Percent Moisture) 
s: EPA Method 415.1/SU846 9060 (TotaL Inorganic Carbon) 

15.8 

22(28)d 

TAN V-TANKS TAN V-TANKS 
06 06 

GRID GRID 
lUGOl5016T lUG015016T 

SOIL SOIL 

lUGOl4016: 
w/g 

lUG014016T 

1.0 u 
1.0 u 
1.0 u 

34(28)d* 

17000 H 

34(28)d* 

9-16-98 



UAG-1 Sampling (V-Tanks) SBA Data Docunent - June 1998 - Method Validation Level C 

WAG-1 SAMPLING (V-TANKS) - NON-METALS DATA (Continued) Page 3 of 4 

AREA 
LOCATION 
TYPE OF LOCATION 
SAMPLE NUMBER 
MEDIA 
UNITS 
SDG NUMBER 

FIELD MEASUREMENT 
Depth (ft) 

ANALYTES 
Carbon 
Density 
Hydrogen, atomic 
Nitrogen, atomic 
Percent Moisture 

Total Inorganic Carbon 

Total (Allowed) Hold Timea 
Total (Allowed) Hold Timeb 
Total (Allowed) Hold Time' 
Total (Allowed) Hold Timed 

TAN V-TANKS 
06 

GRID 
1UGOlSOlPR 

SOIL 
G/CM3 

lUG014016T 

15-17.5 

1.4 

27(28)d 

TAN V-TANKS 
06 

GRID 
lUGO1501PR 

SOIL 

lUGOl4016: 

15-17.5 

TAN V-TANKS 
06 

GRID 
lUG016016T 

SOIL 
x 

lUG014016T 

17.5-20 

1.0 u 

1.0 u 
1.0 u 

12.5 

Method deviation see RDR #LMES-ASO- (Carbon, Hydrogen-atomic, and Nitrogen-atomic) 
E: ASTM DSOS7-90 (Density) 

ASTM 02216-90 (Percent Moisture) 
i: EPA Method 415.1/SU846 9060 (Total Inorganic Carbon) 

35(28)d* 

22(28)d 

TAN V-TANKS 
06 

GRID 
lUG016016T 

SOIL 
w/g 

lUG014016T 

17.5-20 

17000 M 

34(28W 

TAN V-TANKS 
06 

GRID 
lUG01601PR 

SOIL 
G/CM3 

lUG014016T 

17.5-20 

1.3 

27(28)d 

9-16-98 
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WAG-1 Sampling (V-Tanks) S&A Data Document . June 1998 * Method Validation Level c 

UAG-1 SAMPLING (V-TANKS) - PARTICLE SIZE DENSITY Page 1 of 1 

AREA 
LOCATION 
TYPE OF LOCATION 
SAMPLE NUMBER 
MEDIA 
UNITS 
SDG NUMBER 

FIELD MFASUREMENT 
Depth (ft) 

ENALYTES 
~75 Microns 
106 Mircons 
2000 Microns "(('0 
250 Microns bi (tih'i 
425 Microns t&,/f,) 

75 Microns (ti;je) 
850 Microns cjflL=o) 

Total (Allowed) Hold Timea 

TAN V-TANKS 
06 

GRID 
lWG01401PR 

SOIL 
wt. x 

2;:: 

30(28)d* 

TAN V-TANKS 
06 

GRID 
* lWG01402PR 

SOIL 
wt. x 

lWG014016T 
I *'=t& 3 1W? 

10-12.5 

TAN V-TANKS 
06 

GRID 
1UGOlSOlPR 

SOIL 
wt. x 

lWGOl4014L 

15-17.5 

11.5 10.1 
17.8 15.9 
17.8 19.0 

147:; 15:f 

247:: 2;:: 

30(28)d* 30(28)d* 

TAN V-TANKS 
06 

GRID 
lUG01601PR . 

SOIL 
wt. x 

lWGOl4016'1 

17.5-20 

19.4 
24.5 

1:-t 
20:4 

147:: 

30(28)d* 

a. ASTM 0421-85 

9-17-98 



ANALYTICAL SERVICES ORGANlZATlON 

SAMPLE RESULTS REPORT 

Date Sampled: 6/30/98 MYPHMl Customer Sample 10: lWG01402PR /O- 12’ 

Date Received: 717198 ’ Lab Sample ID: A981900124 

Matrix: SOIL COC Number: 10377 

--____- __ - ._ -- --. _ ____._. -- __ 
Analyte 

---- -_ _---. _-_--- .-- . - _ 
< 75 Micrometers -----_c_-_ _--- ____ -_- __ _ -- --_ 
106 Micrometer sieve -----_ __. __._ ____ -- _ _ _ _ - _ _ 
2000 Micrometer sieve ------_L--__--. - __-- -.._ - - -. 
250 Micrometer sieve ----__ --.- ~--.- . .-. -. 
425 Micrometer sieve -- -___.- ~._ ._-. -.__ __-._ _ 

. 75 Micrometer sieve - ---. __A---_ -. _ _ --- - 
850 Micrometer sieve --- 

815198 3:22: 18 PM 

_ . _ - _ 
Cas No. 

I 
Result 

-.- . . -- ._ - 
N3123 

.- N3i45 

Nil89 

N3i56 

N3167 _ _- _ - - _ 
N3134 .- _ - -_ 
N3178 _ .__ - -- 

11.46 -- 
i j.75 

.17.77 

7.53 

14% --- - 
4.11 

27.22 

_. - 
Unit 

wt ?i 
wi % 
!ut % 
vi 90 
lit% - __ __ 
wt % 
iii% _ -- __- 

___-- -- 
Q - --- 

- --- 
--.._-_. - 
-- --- 

. . . --._ 
-_. _-._ _ 
.- ---_. 
-- -. __. 

---- --- --______. ------- _ - --. 
AS0 0421-85 07/30/l 998 12:OO ---------~ _----_---. - _-- 

. AS0 0421-85 07/30/l 998 12:OO 

.----.-- -_-------_ -- -__- --- _--.- 
AS0 0421-85 07/30/l 998 12:OO ---- --.--- --- --I.----- -- --- 

. AS0 0421-85 07/30/l 998 12:OO ---- -----.- - __--_ -__ _--- - _--- 
AS0 0421-85 07/30/l 998 12:OO ___.-- -_--- - - ---_-----. 

.----.- - - 
QC Batch 

----_- -- - 

_- __.~ 
Lab Test 

- --- __ 
SIEVE gEiE ---- 

..- -. 
siEVE _ .- .- - 
SIEVE 

SiEVE -._._. - ---- 
SIEVE - _ _-- - 
SIEVE _. _. _ ---. -. 
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ANALYTiCAL SERiilCES ORGANIZATION 

SAMPLE RESULTS REPORT 

I 
Date Sampled: 6/30/98 IAWETC Customer Sample ID: 1 WG01402PR 

Date Received: 717198 Lab Sample ID: A981900124 

Ma &ix: SOIL CQC Number: 10377 l 

- . _. _-___ 
Cas No. Result Unit Q 

fiiso 
- ._ ._- .- _ _ _ 

1.546 g/cm3 

k6Si 15.8 % -_ 

’ . 

8/5/98 2:09:51 PM 

Method I Analysis Date 

ASTM 05057-90 

i4%lD2216-90 ’ - -- - - .-_- - - _ - ._.._. - 

.- ___- 
_- I----- 

.- __. __. 
07/27/l 998 lo:30 

07/22/l .- 998 -1 -- 12:45 I- 

--- _ 
QC Batch 

.-m--e__- 
CC98208032 ----_--___ 
QC98205006 .-_. __ ._. ._ 

. 
Lab rest 1 



2 
0 

, 

i I 

I ( 
I I I 

) I 

I I 



AAlALW-/CAL SERWCES ORGANlZAT/ON 

SAMPLE RESULTS REPORT 

Dale Sampled: 6130198 IAWETC Customer Sample ID: 1 WG01401 PR 

Date Received: 7/7/98 ’ Lab Sample ID: A981900123 

Matrix: SOIL COC Number: 10377 

-.-- - .-. ._ 
Analyfe 

_ _ 
---- -. _ . _ 

Cas No. 

Ni60 

ti6$8 

Result 

i .jO6 

16.5 

Unit Q 

&crni 

ii 

-_ _ _____ _-.-.-_ _ -.. 
Method 

- _---_-- 
ASTM 05057-90 -------- -- - 
ASTM 02216-90 . _-. -- -____ - _. 

- -.- ..-._ -_ 
Analysis Date 

- --- ---- -_- _ 
07/27/l 998 1030 . --- ---- - --. -_ 
0712211998 12:45 _ - - _- 

815198 2:09:51 PM 



TECHNICAL hlEMORANDUM FORT~E 
WAG 3AND WAG10 S~~FSTREATABILITYSTUDY: 

PHYSICAL SEPARATiON OFRADIONUCLIDES IN SGILS 

This technical memorandum su:mnariz:s the result; of the Fist phase of investigation 
under the Waste tia Group (V/;.\G 3) and WAG 1C Soils Treatabiiiry Study (TS). The 
objective of the tit phase of the WAG 3 and WAG 10 TS is to demonstrate whevher or not 
radionuciides can be mechanically sepamte, ; 4 ‘ram soiis at ?Lhe I&o xational En,oine=ring 
Laboratory (I>ZL) and make recommendations for future work. If mechanical sepamrion of 
radionuclides can be economically performed on soils 5om the DEL, thtn volume reduction of 
radioactively contaminated soil at the KEL may be a viabIe tresunent option worthy of furkr 
consideration. 

To facilitate environmental remediation efforts, the IhrEL is divided into 10 WAGS which 
are funher subdivided into operable units (OUs). WAGS 1 through 9 generally correspond to 
INEL operational facilities (Fiagure l-l), while WAG 10 corresponds to ovemll concerns 
associated with the Snake 2iver Plain Aquifer (S2PA) in the bounds of rhe facility-specific 
WAGS. The boundary of WAG 10 is the NEL boundary, or beyond as necessary to encompass 
real or potential impact from LNEL activities (IDHW 1991). 

Sampling was performed in areas of suspected radionuciide contamination in soils from 
sites inside and outside of existing OUs. Remedial Project Managers (RPMs) of the U.S. 
Department of Enera (DOE), Idaho Operations Office (DOE-ID), U.S. Environmental 
Protection Agency (EPA), Region X, and the I&ho Depment of Health and Welfare (TDHW) 
reviewed avail;ible information regarding ndionuclide contaminated soils (RCS) at the INEL 
that arc outside existing OUs and determined sires where unacceptable risks to human health or 
the envtinment may exist. Inside Ok, arts which may have elevated radionuciide 
contamination in soils and couid potentially pose 3 higher risk were selected for sampling. 
Surface soils berw:en rax@ng in depth from 0 to 0.3 m (0 and 1 ft) below land surf3ct (bls) were 
sampled from the selected locations. Physical sepamtion of pticle size fractions w3s achieved 
by wet sieving the samples. The individual pticie size fractions were analyzed for nciionuclide 
indicators and specific radionuclides. Sample aliquors were subjected to mechanical attrition anti 
the effect of attrition on rxiionuclide distribution in the individual pticie size fnctions w3s 

evziuxed. 



Sample Log Numb 
TcLV TSF-09 
Ptic!e Size Dis&ution 

Sieve 
24 
- 10 
-40 
+lOQ 
+ZOO 

Ena 
TouI 

GrCKS 
558.70 
104.51 
272.11 
37? 23 
35L 
293.00 
518.07 

2473.56 

0903:3 

Tart 
103.64 

24.76 
19550 
191.48 
194.90 
193.52 

7245 
976.45 

Net 
455.06 

79.35 
76.51 

1 SO.75 
159.94 

99.38 
435.62 

1497.11 

Sample Log Number: 090313 after amion 
TM TSF-09 
Parrick Size Distribution 

Sieve Gras4 T?tV Net 
+4 404.79 104.30 3cm.19 
+ 10 89.16 24.30 64.36 
+40 89.67 20.79 68.88 
+lOO 334.79 192.97 141.82 
+200 327.23 193.30 133.93 

112.17 20.53 91.64 
FmcS 4x-t 1 7215 382 . 26 
Tocal 181222 62S.W 1183.38 

Wt 5 
30.1 

5.3 
5.1 

12.1 
10.7 
6.6 

29.3 
100.0 

Wt 5l 
25 .J 

5.5 
5.8 

12.0 
11.3 
7.7 

323 

L lca0, 

RJl?ionuclide Distibution @G/g) 

Alpha Beta 
219.4 6711.7 
410.8 13063.1 
725.2 X15.3 

1684.7 56756.3 
2319.5 80630.6 
3238.7 11126i.3 

l-S?1 4162!6 ’ .- 
u65.6 15oTIO.Y 

CS- 137 xvgcs - 
8139.2 3139.2 

13729.7 9016.3 
25913.9 11,xki.S 
61081.1 223~3.2 
70270.3 3Q739.~ 
38918.9 36233.4 

4621622 163047.7 
163047.7 

Radionuc!ide Disuibuuon @G./g) 

Alphil 
123.0 
165.3 
8153 

1220 7 . 
2121.6 
3085.6 

l’z4?d ’ 
4698.0 

BetIS 
3828.5 
5?z!5 3 

ZSSSO:; 
38 198.2 
68018.0 

103603.6 
388738.7 
148553.1 

G-137 
236r.9 

10162: 
18864.9 
44324.3 
71081.1 

120000.0 
464864.9 
175 120.3 

Avg cs 
2364.9 
4160.3 
64929 

15806.7 
26233.6 
36952.9 

175120.3 

Average Cs = Calculated weighted av~gc ccmctnuation of c&urn for composite 
soil fraction g~arcr than or equal to sieve size shown. For exampIe. acxivity 
shown on 40 m& line is the average activity for all mataiaIs above 40 mesh. 
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REC, NO. 
H~TXAL 
.i!,hP VT 

SCREEN 
e-e-- 

20013 
$50 
125 
250 
iOi 
75 

A982020125 
SOIL 
GROSS 
-m-e- 

250.65 
FULL 
---- 
170.51OG 
180.38r)G 
1:9.0'30[1 
135.2706 
182.1000 
m19io 

PERCENT VEIGHT FIkES 

TARE 

200.66 
EHPTY X YT 

16411600' 2x- 
169.1600 23.64 
169.1600 20.94 
169.1600 12.22 
169.1600 25.89 
169.1600 1.66 

9.94 1994 
----------------------------------- 



“.‘---‘. 
-. . - . . a. - 

: ’ Id : ‘AT .: . . 

SCREEN 
e-w- 

2000 
350 - 
(25 
250 
106 
75 

-m--- 

208.87 
PULL 
--em 

19?,1700 
189,350O 
179.5200 
171.7500 
I79.3500 
173.2300 

PERCENT VEIW’ FINES 10.72929 

TARE 

120.7 
EHPTF x Yf 
m-w- 

169.1600 32.11- 
169,160O 22.90 
169.1600 Il.75 
169.1600 6.31 
169.1600 11.56 
169. is’00 4.62 



REQa NO. A981900124 
HATERIAL SOIL 
SAHF VT GROSS 

SCREEN 
__---- ---- 
2000 18:. 1200 
950 191.6200 
425 :i?C,8500 
256 175.3700 
lG6 183.8100 
15 172.5500 

201*4 
FUiL 

?ERCENT VEICHT FINES 11.16391 

TARE 

-iii.88 
EHPi’Y 
---- 

169.1600 
169.1600 
169.1600 
169.1600 
169.1600 
169.1600 

Yn VT 

17,- 
27.22 
14.17 
7.53 

17.75 
4.11 



SIEVE DATA 
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REQ. NO. A982020125 
H/TLiIAL SOIL 
T!dP VT CROSS TARE 

SCREEN 

--w-w 

250.65 
FULL 

200066 
EHPTY X UT 

m--w- --. 

--- 2000 i?G IOG 165.16OG 2.70 
350 180.380G 169.1600 23.61 
125 1:9.0'300 169.1600 20.94 
250 l75.27OG 169.1600 12.22 
106 182.1000 169.1600 25.89 
15 Ill a4900 169,160O 4.66 

PERCENT VEICHT FILES 9.941994 



_-_ 
: .: ” ‘11 , iW900123 
U.----l’ _ - * .._..- IT- SOIL 
: ’ IJ : .-. . . ;J ;p CROSS 

-em-- 

208.67 
SCREi?N PUIJL 
-m--e 

2000 TK 700 
* 850 189.3500 

425 199.5200 
250 174.7500 
106 !79.3500 
75 173.2300 

PERCEH T YEICfiT FINES IO.72929 

TARE 

120.7 
EHPTY x UT 
----- 

169.1600 32,11- 
169.1600 22.90 
169.1600 11.75 
169.1600 6.34 
169.1600 II.56 
169.16'00 4.62 



REQ, NO. A981900124 
HATERIAL SOIL 
SAHF VT GROSS TARE 

SCREEN 

----- 
201.4 

FULL 
ils.88 
EllPCY : UT 

----- ---- 2000 iKs200 169.1600 iii- 
950 191.6200 169.1600 27.22 
425 :tC.8500 169.1600 11a17 
?51;1 175.3700 169.1600 7.53 
:G6 183e8100 169.1600 17.75 
75 172.5500 169.1600 4.11 

?ERCENT VEIGHT FINES 11.16391 



.1--- 

. -,.I ’ 

,;. ” 

8. “;i: 

c . i.ih,. :*VP.-. ,‘, L 

-a 

-.;%I. I\ I fi931900123 
qi-::- #. . . . . . - . . _ .Y - SOIL 
i ;‘cr  ‘;l”i CROSS 

--a-- 

196.83 
SCREEN FULL 

- -mm__ 

2000 ii:9600 
350 19: ,630O 
kqL 
2j; 

180.3208 
176.!;100 

106 181.5800 
75 171*42’10 

PERCENT VEICH’; 7 I NES 

TARE 
---- 
118n88 

EHPTY X W T  
em-- 

169,1600 187s 
169 e 1600 28.83 
169.1600 14.32 
169 e lEO0 8.94 
169*1600 15.93 
169.1600 2.90 

10.09623 



356F 40 

REQ. ti0. A9819COl32 
HATER:AL SOIL 
SAH? UT GROSS TARE 

SCREEN 
-a--- 

2000 . 

850 
‘2= 
;5[; 
106 
15 

---- 
193,81 

FULL 
x.92 
EHPTY X WT 

i?o-1000 169,1600 IX- 
122.3000 169.1600 17.55 
184 a4700 169 a 1600 2O.!i 
178.1800 169.1600 12.44 
137.5200 169.lFSu 24.52 
172.4400 !5;,1600 4.38 

PERCENT WEIGHT FINES 19a11515 
-------------------- ----- 



r rench Shields- 
Speed Shore offers the most advanced line of trench shielding products available. Built to last, these shiefds are . 
designed and certified by Registered Professional Engineers to optimize strength-to-weight ratios while maintaining 
minimal sidewall thickness. 

Standard shields are available with 3’ to 8” thick watfs in a full array of heights and lengths. The comprehensive ’ 
line of trench, shields includes economical Single-Wall Shields for less extreme lateral pressures, specially designed 
Manhole Shields, and the popular heavy-duty Double-Wall Shields. Complete custom capabilities are atso available 
to analyze and optimize shields to your specific needs. 

Unique Speed Shore features include: replaceable push blocks to protect the integrity of the structure, high-tensile 
steel reinforcement plates for added strength in critical spreader socket areas, and a variety of industry options that 
are included as Speed Shofe standard features. Such features make Speed Shore trench shields the prefmdch~ice 
for maximum productivity and safety in the trenches. 

Speed Shore Shields- 
Optimize Safety and 
Productivity. 
l Replaceable Push Blocks 

protect your structure when pushing the 
shield to grade. Damaged sections are 
readily replaced with no modification to 
shield struck~r~. 

l l/2’, Steel Reinforcement Plates 
for added strength and puncture resistance 
in critical spreader socket areas. 

a 5 Spreader Sockets 

(standard on most Double-Walt Shields) for 
optimum versatility in spreader placement. 

g Heavy-Duty Stacking Sockets 
assure proper alignment of stacked stiields. 

n Thru-Wall Spreader Sockets 
penetrate end vertical supports for added 
strength and durability. 

m Easy-Access Lifting Pockets 
for ease of handling, 

I Certlffcation Plate 
for quick reference to shield size, serial 
number and P.E.-Certified capacity. 



112’ HIGH-TENSILE SREL 
AEINFORCEMEfl  PLATES 

FACf3RY PAINTED 

HWWUTY 
STACKING SOCKETS 

rench Shield Features 

HIGH-TENSILE SEEI 
CONSTSUCTION 

- - REttKMED UUWtDN- 
R~ISTANTKN!FE-EOGE 
AWIU~LEA~NOC~'WE. 
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DoubIe-Wall mncn snrelas SF40 
Q” Double-Wall . 

I I I PIPE I 1 SHIELD i MLOWABLEDEffH 1 

I MODEL DIMENSIGNS CLEiRANCE WEIGHT CAPACltY 

1 H (Ft.1 L 1 fh.) / (Lb8.j 1 IPrt) }-+?f$%-[ 

0 \ 20 I 240 I 
41 4 1 10 20 f 2780 1 9990 sb 00 t SO a 

TS-wl2-DWa 1 A I 12 20 1 3150 2280 50 so I 30 29 
TS-O416-DW4 1 4 1 16 20 1 3730 1230 47’27 21 18 
T!xl42o-~w4 I 4 1 20 1 20 4420 770 29 j IT’ . 1 13 1 10 

rJol40 31, 
29 22 17 

TS-0670-0~4 0 20 I 42 1 7w5 I 880 34 I 20 18 1 13 I 
TS-0808-0w4 d 8 1 62 4220 2100 so 1 48 37 [ 29 -- J 

I  - T  I  1TS-0810.DWI 9 ?a] 62 4436 1680 1 So]391 30 124 
tTS-06~2-DWI 8 12 [ 62 5200 latl 1 so I 33 1 28 I 21 

bt6-DW4 8 l-6 I 02 7360 1250 I $0 I 

6” Double-Wall 

8” Double-WaII 

I MODEL DIMENSIONS CLEARANCE WEIGHT CAPACfTY 
1 PIPE 1 1 SHIELD 1 AL;O$JMD&lH j 

1%1020-DW8 10 I to 80 1 1320 
T TS-1324~OW8 10 [ 24 86 1 16390 1 1100 47 ta 22 18 1 

TS-1028.Dw8 10 1 28 66 I 18700 1 920 37 1 29 19 76 
TSlcL31.nwn 10 b 3.2 I BB I 2~14 i urn 38 1 22 1 18 16 

Spreader Sets’ 

SPR8-168 1168’ (14’) Spreadars[ 2430 
SPR8-180 I 180’ (1 s’) SoreacYers I 2600 

-- 



SinglelWall mncn. smelas . . 7 OF?* 

4” Heavy-Duty Single-Walt 

-Spreader sets’ 

fp’readet Sets’ - -I 
._ 

. 

. _, ., 
. 

_.‘. . . : 



. i 
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Designed for bore-pits and‘large-diameter pipe clearance. 
Speed Shore’s ArmSpreaders are quick and easy to 
install. Available with a  full range of bolt-on extensions, 
they simply pin in place on  the standard double-wall 
shields to provide for excepfionaiiy high clearances. 

MODEL 
. 

I DESCRIPTION w::b(3.y 

TS-ARCH 1 6atic Arch Spreader 1 2290 

TS-ARCH-En01 
, 

1’ Extension I 150 
TS-ARCH-EXf02 2! Extension. I 255 

1 TS-ARCH-EXTO3 1 3’ Extension 1 360 1  
TS-ARCH-EXT04 1 4’ Extension 1 465 
TS-ARCH-EXTM 1 5’ Extension 1 565 
TS-ARCH-EXTOS 1 6' Exmndon 1 670 I 
TS-ARCWEXTO7 1 T  Exrenslon I 775 
TS-ARCH&XT08 8’ Exir_nsian I al30 
TS-ARCH-EXTOS 

- --..--.- -.. --- 
9’ Enansion I 985 1 

Pioneer of the W o rld& Most Advanced Trench Safety Systemi -* 


